[Mitotic catastrophe: a special case of apoptosis].
Mitotic catastrophe is a poorly defined type of cell death linked to the abnormal activation of cyclin B/Cdk1. Here we propose that a conflict in cell cycle progression or DNA damage can lead to mitotic catastrophe, provided that cell cycle checkpoints are inhibited, in particular the DNA structure checkpoints and the spindle assembly checkpoint. Two subtypes of mitotic catastrophe can be distinguished. First, mitotic catastrophe can kill the cell during or close to the metaphase, in a p53-independent fashion, as this occurs in Chk2-inhibited heterokarya generated by fusion. Second, mitotic catastrophe can occur after failed mitosis, during the activation of the polyploidy checkpoint, in a partially p53-dependent fashion. In these conditions, cells die as a result of caspase activation and mitochondrial membrane permeabilization that constitute hallmarks of apoptosis. Prevention of caspase activation and/or mitochondrial damage avoids mitotic catastrophe, indicating that this form of cell death indeed constitutes a special case of apoptosis. Importantly, the suppression of mitotic catastrophe can favor asymmetric division and the generation of aneuploid cells. This delineates a molecular pathway through which failure to arrest the cell cycle and inhibition of apoptosis can favor the occurrence of cytogenetic abnormalities which are likely to participate in oncogenesis.